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LETTER TO THE EDITOR
the cell passed through is angled to a point where theRed cell traverse through
capillary loops are closely opposed to the mesangial stalk
(arrow), perhaps an inherently weak point. The patientthin glomerular
in this case presented with edema, nephrotic syndrome,
and hematuria. On hematoxylin-eosin staining, the biopsybasement membrane
did not show inflammation. Ultrastructurally, the signif-
icant findings were partial fusion of the foot processes
To the Editor: In a recent issue of Kidney Interna- and segmental wrinkling of the GBM consistent with
tional Collar et al documented the crossing of a red blood the diagnosis of minimal change and/or focal segmental
cell through the glomerular basement membrane (GBM) glomerulosclerosis. The GBM was of normal thickness.
found during routine diagnostic electron microscopy of However, the functional or structural integrity of the
the renal biopsy from a patient with hematuria [1]. The GBM may not be adequately evaluated by electron mi-
serial sections demonstrated clearly that this red cell is croscopy. In this case, there is some lamination and loos-
moving from the capillary lumen to Bowman’s space ening of the lamina densa to the right of the red blood
through a transendothelial path, perhaps via a localized cell, but overall the GBM is intact. We do not find features
defect. It was proposed that a structural GBM defect in
to suggest Alport syndrome or thin membrane disease in
thin membrane disease may participate in generation of
this case. We believe that we have observed transendo-localized gaps within the capillary endothelium, allowing
thelial cell crossing of red blood cells in minimal-changefor the escape of red blood cells in the urinary space.
disease, suggesting that this mechanism may not be re-We want to report our own serendipitous finding of red
stricted to patients with thin membrane disease or Alportblood cells crossing the GBM in a patient with minimal-
syndrome. It is interesting, however, that thin basementchange disease. We were impressed by the similarity of
membranes are not infrequently seen in minimal-changethe appearance of squeezed red blood cells in our case
disease as well as in IgA nephropathy, both diseases knownto the case reported by Collar et al. In our case, it appears
to be complicated by hematuria [2, 3]. In fact, a recentthat more than one red cell, one behind the other, are
study reported thinning of GBM in 50% of patients withtraversing through an endothelial opening (Fig. 1A). On
minimal-change disease. Similarly, the frequent associa-both sides of the traversing red blood cell, the reflected
tion of thin basement membranes with IgA nephropathyGBM is lined by fenestrated endothelium (small arrow-
has raised the possibility that, despite the relatively highheads). To the left of the red blood cell is a partial fu-
frequency of these two entities, their association may notsion of the foot processes and a lifted part of podocyte
be coincidental. In addition, GBM gaps were detected incytoplasm. To the right of the RBC, there is wrinkling
a large study of patients with IgA nephropathy [3]. It ap-of the GBM, but there is no basement membrane at the
pears quite possible that both increased pressure withinsite of crossing. Endothelial cell cytoplasm laterally to
the capillary lumina and/or GBM defects may participatethe red blood cell appears to hang over the cell body as
in forcing open endothelial gaps, which allow for trans-the cell escapes to the other side. On serial sectioning,
cellular escape of red blood cells. Our case suggests thata large portion of the red cell is found on the opposite
site of the GBM, while vesicular cytoplasmic structures GBM attachment points to the glomerular mesangium
fill the space behind it (Fig. 1B). There is no evidence may be more susceptible to rupture. In any case, it seems
in this plane of section that the gap is intercellular as that the integrity of the GBM must be compromised for
we do not see cell junctions in the proximity of these the gaps to open and that GBM defects may underlie
structures. We suggest that it is likely the cytoplasm of more glomerulopathies than is commonly thought. We
one endothelial cell split apart by the red blood cell. In agree with Collar et al that these openings have to be
Figure 1C, the crossing is complete and the endothelial short lived, otherwise this phenomenon would have been
cytoplasm appears to be closing the previously open seen more often than it is.
space. The basement membrane also appears to be in
Helen Liapis, Kirk Foster, and Jeffrey H. Minerthe process of spatial reorganization. In this deeper level
St. Louis, Missouri, USA(Fig. 1C), the impression is that the defect through which
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Fig. 1. (A) Red cells traversing through an endothelial lined GBM
opening. Arrow heads point to endothelial fenestrae. There is no base-
ment membrane at the point of crossing. (B) Serial section demonstrates
vesicular cytoplasmic organelles filling the opening behind the passing
red blood cells. (C ) Following completion of red blood cell passage the
gap appears to be in the processes of reconstruction with endothelial
lining covering the opening.
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